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S t r e s s  re l ieving of ZlY-T37 ihminum a l l o y  at 375°F f o r  'j 
hours after forming and p r i o r  t o  standard aginir; caused 
approximately a 5;: l o s s  i n  t e n s i l e  propert ies  when tes ted 
after standard aging. 

2219 Aluminum Alloy 
St ress  Relief 
Tensile Strength 
Yield Strength 
Elongat i o n  
Hardness 

NO. T5-6539-76 
PAGE i v  



1 .o 

2 .o 

3 .O 

4.0 

5 .O 

6 . O  

TABLE OF CONTENTS 

Distribution 

Change Record 

Revis ions 

Abstract 

Table of Contents 

List of Tables 

Object 

Background 

Conclusions 

Recommendations 

Procedures and Results 

References 

i 

ii 

iii 

iv 

V 

vi 

1 

1 

1 

1 

1 

1 



NO . - 
I 

T i t l e  - 
Properties of 2219 Aluminum Alloy 

Pal:e 
2 

REV. SYM. -- 
5-406-65-29 ORla. 4/66 



1 .o 

The object  of t h i s  program was t o  determine t h e  degree or 
degradation of t he  t e n s i l e  propert ies  of 2219-1'87 aluminum 
a l loy  when t h e n a l l y  stress relieved a f t e r  so lu t ion  treatment 
and p r i o r  t o  agin::. 

2.0 T3k C KGROUNJ 

Tn planning t h e  production of pa r t  number 
?.iz.-1if a c t  w i n g  Engineering an t ic ipa ted  excess iv e d i s t o r t  ion 
i n  machining 2219-T37 aluminum after severc Coming and 
requested a thermal stress r e l i e f  process t o  minimize t h e  
res idua l  forming s t r e s ses  p r i o r  t o  machining. 
and Processes uni t ,  an t i c ipa t ing  a mechanical. property 
degradation due t o  thermal stress r e l i e f  invest igated t h i s  
process t o  determine i f  t h i s  procedure would produce 
material with acceptable propert ies  f o r  t h i s  appl icat ion.  

K 6b::12701. 

The Irater ia ls  

The t e n s i l e  s t rength ,  y i e l d  s t rength,  and elongztion were 
reduced 4.G , 6.6$, and 6. @ respect ively when stress relie-red 
a t  375°F f o r  3 hours p r i o r  t o  aging a t  325°F for 24 hours. 

4.0 REC CNI II;;NDAT IONS 

None 

5.c -- PROCEDURE AND HESULTS 

A 1/2 inch th ick  plate  of 2219 aluminum al loy i n  t h e  T37 heat 
t r ea t ed  condition was obtained. Six t e n s i l e  bars  of type 
T1 Federal. Test Method 15lA were machined from t h i s  p l a t e  and 
t r ea t ed  as follows: 

1. 3 samples were stress rel ieved at 375 z 10% f o r  3 hours 

2. A l l  six samples were aged at 325 10°F f o r  24 hours. 

3. A l l  samples were t e s t e d  i n  accordance with Federal  Test 
Method 15lA. 

The results of these tests are shown i n  Table 1. 

6.0 WERDJCES 

Federal  Test Method l5lA 
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Properties of 221 9 AI uminiim A 1 loy 

Solut ion Treated and Aged 

- 
Sani.11 P Ro. '1'ensi.l e S t r .  Yield S t r .  ; h7 . 

I< SI, KSI, i n  t,o jn 

11-1 
A -2 
A -3 
Avg . 

63.8 51.4 13 .C' 

61.8 40.e 73.3 

50.2 48.5 14.0 
61.4 49.5 13.0 

Solution Treated S t r e s s  Re3 ieved and Aced 

2 1  60.2 44.3 
SR 2 59.3 48.4 
SI1 3 57.4 44.5 
Avg . 59.0 46.5 

Hard ness 
!,r 

77 
77 
77 
77 

10.5 74 
13.c. 75 
14.c: 74 
12.5 74 
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